Abstract. Health behaviours of preschool children have a considerable impact on the shaping of habits later on in their lives. Parents' and guardians' role is to develop positive health patterns and represent exemplary models to be followed by children. The aim of the paper is to present the use of correspondence analysis for the assessment of the relationship between eating habits of parents and children, as well as for the determination of the most common situations in which preschool children consume fast-food products and to find the relationship between the frequency of fast-food consumption and BMI values in preschool children. The tests were carried out with the use of an own survey carried out in kindergartens in Białystok among parents dropping off and picking up children. 149 correctly filled questionnaires were obtained. The statistical analysis employs the chi-squared test and correspondence analysis. Among the tested children, a statistically significant relationship between body weight and sex was obtained. In the group of children and parents consuming fast-foods, a statistically significant relationship between the frequency of children's and parents' consumption of the products in question was noticed. A statistically significant relationship between the age of introduction of fast-food products into the child's diet and their BMI was found. A situation that was statistically significant as far as contribution to frequent consumption of fast-food products by children, i.e. at least once a week (as compared to sporadic), were children and parents shopping together. The relationship between the frequency of fast-food consumption by parents and children was presented in the form of correspondence maps, as well as the relationship between the child's BMI and the age when the first fast-food product is served, and the relationship between the child's BMI and the frequency of their consumption of fast-foods. Unfortunately, despite the high awareness among parents of the harmful effects of fast-food products and the widespread health education programmes, a number of the children in kindergartens were overweight or even obese. For this reason,
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Introduction
Eating habits are the basic element of a healthy lifestyle of preschool and school children. Childhood is the most appropriate period to shape it correctly. Among the factors that play an important role in children's diets there are the eating habits of parents or guardians, food advertising, nutritional habits, and the level of nutritional education (Kozioł-Kozakowska et al., 2007; Sosnowska-Bielicz & Wrótniak, 2013) . According to some authors, the influence of nutritional behaviours of small children and mimicking the habits of adults is greater than that of advertising (Kraak & Pelletier, 1998) . Due to time constraints, parents prefer to serve their children fast, ready-made meals rather than dinners containing a considerable quantity of nutritious ingredients with no fat, sugars, or preservatives added. Children are frequently taken to McDonald's type restaurants to consume hamburgers or chips (French fries) (Łoś-Rycharska & Niecławska, 2010) . The term "fast-food" refers to food products such as hamburgers, fried chicken strips, chips (French fries), drinks with a high fat content (e.g. fruit or milk cocktails), or sweet drinks served in international franchises. These are highly calorific per a small portion (high-energy foods) (Gheribi, 2014; Rosenheck, 2008) .
The problem of overweight and obesity is becoming increasingly pronounced both in rich and developing countries. The increased incidence of this phenomenon in children may have disastrous consequences for the psychophysical development of the young generation and cause numerous diseases in adulthood (Marcysiak, 2009 ). Overweight and obesity are currently the most serious threat to public health both in Poland and abroad. The main factors that are conductive to the development of the disease are bad eating habits and lack of physical activity. In the WHO European Region, overweight is the most common childhood health problem. Currently, approx. 20% of children have excess body weight (WHO, Country Office for Poland, 2006) . Among the most common measures of body weight is the BMI (Body Mass Index), calculated as the quotient of body weight (in kilograms) and the square of its height (in meters). According to the World Health Organization (WHO), BMI for adults is 25 in the case of overweight and 30 in the case of obesity (WHO, 2017) . In children and adolescents, BMI interpretation is sex-dependent and changes with age (Centrum Zdrowia Dziecka).
The aim of this paper is to present the use of correspondence analysis for the assessment of the relationship between nutritional behaviours of parents and children, as well as for the determination of the most common situations in which preschool children consume fast-food products and to find the relationship between the frequency of fast-food consumption and BMI values in preschool children.
Materials and Methods
The tests were performed with the use of an own survey in four preselected kindergartens in the centre of Białystok in March 2017. 149 correctly filled questionnaires were obtained. The first section contained questions concerning basic information about the parents and children. The next section of the survey was "nutritional behaviour", where the respondents' task was to assess the frequency of fast-food consumption by the child. In this section, real life situations associated with the consumption of such products were to be provided. Then, the age when the child consumed their first fast-food product was to be provided. Moreover, the specific products the child had already been consuming were to be given, as well as the places where fast-food products were purchased and consumed. To increase the reliability of results, the definition of "fast-food type products" was provided at the beginning of this section. Section III of the questionnaire was the basis for the assessment of parents' knowledge about the harmfulness of fast-foods. The task of those surveyed was to indicate the diseases caused by food of this type and provide the BMI formula. The last section of the questionnaire was devoted to parents' attitudes to fast-foods. On the basis of the child's age and the body weight given in the survey, the BMI was calculated and the children were classified as belonging to one of the following groups: underweight, normal, overweight, obese (Centrum Zdrowia Dziecka).
In the statistical analysis, the chi-squared test of independence and Fischer's exact test were used to determine the relationships between qualitative characteristics. Correspondence analysis was used to demonstrate coexistence of characteristics. Results at a level of p < 0.05 were considered statistically significant. Statistica 12.0 package by StatSoft was used for the calculations.
The application of correspondence analysis was dictated by the necessity to present large contingency tables graphically (Jończyk & Olszewska, 2016; Milewska et al., 2012) . Data collected in such tables is usually quite illegible, which makes the assessment of coexistence very difficult. Correspondence analysis belongs to the group of multidimensional exploratory techniques. Graphical presentation of results of analyses is possible by plotting the points reflecting the categories of characteristics on a mostly two-dimensional system of coordinates, possibly minimal loss of information about the real structure of the relationships between them (Greencare & Hastie, 1987) . Interpretation of a map of correspondence consists in the assessment of the position of points that reflect the categories of characteristics on a graph. Such interpretation is also connected with the position of a point in relation to the centre of projection, the position of a point in relation to other points describing categories belonging to the same characteristics, and the position of a point in relation to a point describing the category of another characteristic (Stanimir, 2008) . Two points lying close to each other, describing categories belonging to the same characteristic, indicate that these two categories can be merged into one in the contingency table with no adverse impact on the analysis. Points describing categories of different characteristics lying close to each other indicate the existence of relationships between categories, whereas categories do not occur together if the points that reflect them lie on the opposite sides of the projection (Stanimir, 2005) .
Results
In the analysed group, children were brought to kindergartens by women (74.0%) more often than by men (26.0%). These were mostly persons with a higher level of education (73.2%). The median parent age was 35 years (min = 24, max = 46). Among those who granted their consent to participate in the study, the number of parents of boys (51.4%) was almost equal to the number of parents of girls (48.6%). The median child age was 5 years (min = 2, max = 7). The median child weight was 19.5 kg (min = 12, max = 31), whereas the median height was 115 cm (min = 98, max = 136). The median child BMI was 14.9.
Among the surveyed children, a statistically significant relationship between body weight and sex was observed (p < 0.001) - Table 1 . Underweight occurred in girls (49.2%) more commonly than in boys (14.0%), whereas overweight and obesity occurred in boys (21.1%) more commonly than in girls (8.5%). In the analysed group, only 15.5% (n = 23) of children had not consumed fast-foods; sporadic consumption was the most common (71.0%, n = 105), whereas 13.5% of children (n = 20) consumed fast-foods at least once a week. The vast majority of parents consuming fast-food products (90.2%, n = 111) admitted to eating them in the presence of children.
In the group of children and parents consuming fast-foods, a statistically significant relationship between the frequency of consumption of such products and the frequency of their consumption by parents was observed (p < 0.001). The correspondence between sporadic fast-food consumption by children and parents is the most widespread, present in over 81% of those surveyed. Frequent consumption, at least once a week, applies to less than 10% of children and adults (Table 2) . The relationship between the frequency of fast-food consumption by parents and their children is illustrated by the correspondence map - Figure 1 . The map shows coexistence of the same frequencies of consumption. If parents ate fast-foods daily, so did the children (the upper-right section of the map); if parents ate fast-foods sporadically, so did the children (points lying on the 0 value of the horizontal axis); similarly, parents who ate fastfoods once or several times a week served them to their children as frequently (the upper-left section of the map).
Parents served their children fast-food products for the first time at a median age of 3.0 years, with the youngest child served fast-food at the age of 1 year. The relationship between child BMI and the age of first serving of a fast-food product is shown on the correspondence map - Figure 2 . The co- existence of normal weight (n = 37) and age category "5" (the upper-right section of the map); overweight and obesity (n = 10) with age category "3" (the upper-right section of the map); and underweight (n = 25) and age category "4" (the lower-left section of the map) can be observed. There exists a statistically significant relationship between the age groups and child BMI (chi-squared test, p = 0.024). An analysis of the relationship between child BMI and the frequency of fast-food consumption is shown on the correspondence map - Figure 3 . The map suggests that the children who had never eaten fast-foods were characterized by normal body weight (the lower-right section of the map); overweight and obese children consumed fast-foods daily (the lower-left section of the map), whereas underweight children ate such meals sporadically or once a week (the upper-right section of the map).
The most common reasons for the consumption of fast-foods reported by parents were: travel (n = 67), lack of time (n = 33), and shopping (n = 25). The situation that statistically significantly contributed to frequent fastfood consumption by children, i.e. at least once a week (as compared with sporadic consumption), was children and parents shopping together (p < 0.001) - Table 3 . Fast-food type meals were consumed the most frequently in a restaurant (59.8%), at home (19.6%), or in a car (13.1%). The products that were consumed by children the most often were chips (French fries) (n = 118), pizza (n = 95), and coated chicken (n = 59). There is no statistically significant relationship between the type of the consumed fast-food and the frequency of its consumption - Table 4 . In most cases, the surveyed parents quoted harmful ingredients and diseases resulting from fast-food consumption correctly. Among those indicated the most frequently were obesity (96.6%) and diabetes (79.2%), whereas the harmful ingredients that they specified as those that occur the most often were fat (94.0%) and sugar (88.6%). The respondents were conscious of the risks of fast-food consumption and assessed such products as very harmful (81.9%). They claimed that the media speak about them too infrequently (55.5%). However, they did recognize the health education actions carried out among the surveyed preschool children (67.6%). In addition, they stated that they admonish their relatives on refraining from serving their children unhealthy snacks (83.3%). Most of the surveyed parents talk to their children about a healthy diet (89.0%). It is worrying that only 12 out of 149 (8.1%) of those surveyed provided the correct BMI formula.
Discussion
The parents that agreed to participate in the survey were mostly those with a higher level of education, with an average age of 35 years. Considering this, a relatively high awareness of the issue of the principles of a healthy diet of children and adults could be expected. The POL-MONICA study, conducted in Warsaw, showed that a higher level of education is connected with better nutritional behaviours (Waśkiewicz et al., 2000) . However, in the authors' research, almost 85% of the parents declared that they served their children fast-foods. The children ate fast-foods for the first time at the average age of 3 years, the youngest one at an age as early as 1 year. Such an early introduction of foods of this type may have a significant impact on BMI values in children as well as, later on in their lives, on inappropriate dietary choices (Sosnowska-Bielicz & Wrótniak, 2013) . In the authors' research, there was a statistically significant relationship between the age of first fast-food consumption and child BMI. It can be suspected that late introduction of fast-foods is conductive to normal body weight.
Research conducted by Gacek (2012) among city children shows that almost 2/3 of preschool children consumed fast-foods sporadically (or never). In the author's research, parents also declare that fast-food is consumed sporadically (almost 71%).
In this study, most parents displayed correct knowledge about the harmful ingredients and diseases resulting from fast-food consumption. However, despite the high health awareness, they failed to be role models for their children as far as the principles of a healthy diet are concerned. Almost all parents of children that ate fast-foods admitted to consuming them in the child's presence. Moreover, coexistence of the same incidence of fast-food consumption by parents and children was noticed. In a study by Hu et al. (2010) , performed in China, an impact of the conducted health education classes on the eating habits of children in four kindergartens was observed. It was discovered that after a cycle of classes, the parents' meal planning methods and product consumption patterns underwent significant changes for the healthier (Hu et al., 2010) .
In the authors' research it was noticed that the situation conductive to frequent fast-food consumption by children, i.e. at least once a week (as compared with sporadic consumption), was children and parents shopping together. Moreover, parents indicated lack of time for home cooking and travelling together as the reasons for fast-food purchases. Such behaviour is caused by the increasing pace of life, with parents lacking the time for walks with their children or other healthy activities (SosnowskaBielicz & Wrótniak, 2013) .
The surveyed parents declared that fast-food meals were consumed the most frequently in restaurants. On the other hand, Stankiewicz et al. (2006) , in their pilot study on diets of preschool children in the views of their parents, one-third of those surveyed stated that their children do not frequent fast-food type restaurants, whereas the rest declared that their children visit such places sporadically.
In the authors' research, the relationship between the frequency of fastfood consumption and child BMI was also analysed. The correspondence map shows, consistently with the widely observed trends, that children who had never eaten fast-foods were characterized by normal body weight, while overweight and obese children ate fast-foods daily. Alviola et al. (2014) , in their study conducted in Arkansas, proved that the availability of restaurants has an impact on children's body weight. In places where fast-food restaurants were located close to a highway, the results of body weight measurements were higher than in when restaurants were located at a greater distance from a main road. In addition, a similar relationship among children was proved as far as the distance between the fast-food restaurant and the school was concerned.
In the authors' research, no relationship between the type of the consumed fast-food and the frequency of consumption was observed. Among the products consumed the most frequently by children were chips (French fries), pizza, and coated chicken. Similar studies were conducted by Kośmider and Gronowska-Senger (2005) , who showed that the fast-food chosen the most frequently by young people were crisps, chips (French fries), pizza, hot-dogs, and hamburgers.
Conclusions
The performed correspondence analysis enabled to observe numerous relationships between the eating habits of parents of preschool children and the patterns of fast-food consumption among their children. The vast majority of parents declared that they ate fast-food products in the presence of their children, which is why they were not good authorities for their children. Correspondence maps clearly showed that this translated into a similar frequency of consumption of such products both by parents and children. The presented correspondence maps also suggest that early introduction of fast-foods to the child's diet has an impact on the emergence of overweight and obesity in preschool children. Unfortunately, despite the high parent awareness of the harmfulness of fast-food products and the widespread health education, some children in kindergartens were overweight or even obese. For this reason, the quality of the educational programmes in kindergartens as well as in various media outlets needs to be improved, with emphasis put on their effectiveness, in order to minimise the problem of overweight and obesity in children. It is also important for parents rearing children to pay special attention not only to their children's menus, but also to what they themselves eat in the presence of their children.
